Two new lanostanoid triterpenes named 3β-hydroxy-4,4, 14-trimethyl-7,11,15-trioxochol-8-en-24-oic acid (1) and 3β-hydroxy-7,11,12,15,23-pentaoxo-lanost-8-en-26-oic acid (2) were isolated from the fruit bodies of Ganoderma lucidum, which is the major component of the antitumor product SunRecome ® . Their cytotoxic activities were assayed in vitro against HeLa, p388, SGC-7901, BEL-7402 cell lines, and the results showed that 1 had IC 50 values of 18.00 μM against p388 cell, 12.70 μM against Hela cell, 22.00 μM against BEL-7402 cell, 1.50 μM against SGC-7901 cell and 2 had IC 50 values of 9.85 μM against p388 cell, 17.10 μM against Hela cell, 51.00 μM against BEL-7402 cell, 42.00 μM against SGC-7901 cell.
.
Ling Zhi, the fruit body of Ganoderma lucidum, is a well-known Chinese crude drug used clinically for thousands of years. It was classified as one of the first class of traditional Chinese medicinal materials in the earliest pharmaceutical monograph of China in the first century B.C. [1] . The ancient Chinese believed in its life-prolonging effect, hence Ling Zhi was worshipped as "immortal herb" in ancient China. Modern research showed that the main bioactive compounds in G. lucidum are ganoderic acids and polysaccharides [2] [3] [4] [5] . So far, over one hundred and thirty highly oxygenated and pharmacologically active lanostane-type triterpenoids have been isolated from the fruit bodies, spores and mycelia of G. lucidum [6] , some of which were reported with cytotoxicity against Meth-A tumor cells [7, 8] , and some with anti-HIV-1 and anti-HIV-protease activities [9] [10] [11] [12] . Ling Zhi is the important component of a famous traditional Chinese formula called Shuangling Guben powder (brand name SunRecome ® , produced by Green Valley Pharmaceutical Co. Ltd. P.R. China). SunRecome showed a strong beneficial effect in cancer treatment, especially for gastrointestinal cancers. In order to elucidate the mechanisms of the said formula, the fruit bodies of G. lucidum were phytochemically investigated. In this communication, we report the isolation and structure elucidation of two new cytotoxic lanostanoid triterpenes.
Compound 1 was isolated as a faint yellow gum (CHCl 3 ). Its molecular formula was determined to be C 27 H 38 O 6 on the basis of the HREIMS analysis, which indicated a molecule with nine degrees of unsaturation. Its lanostane-type skeleton was established by the 13 proton signal at δ 3.28 suggested the presence of a β-substituted hydroxyl group at the C-3 position on the basis of its multiplicity (3.28, dd, J = 11.5, 4.9 Hz) [6] and its corresponding tertiary carbon signal appeared at 77.6 ppm in the 13 C NMR and DEPT spectra. Three carbonyl groups positioned at C-7, C-11 and C-15 in the molecule were revealed by an HMBC spectrum. Considering that a total of six methyl signals and only one methyl doublet signal NPC Natural Product Communications 13 C NMR data closely resembled those of lucidenic acid F [7] , which has the transannular conjugated 7,11,15-trione-8-ene moiety. The UV absorbance at 259 nm also supported an eneone moiety. Further comparison of their NMR spectra revealed that a carbonyl group at the C-3 position in lucidenic acid F disappeared and a β-configured hydroxyl group appeared in compound 1. In the ROESY spectrum, H-1 at δ 1.25, H-3, H-27 and H-5 correlated with each other, indicating the α-configurations of these protons. Furthermore, the correlations between H-17, H-27, H-16 at δ 2.01 and H-12 at δ 2.87 suggested the same α-configurations of these protons. Thus, the relative configuration of 1 was shown as in Figure 1 . Based on the above deduction, compound 1 was characterized as 3β-hydroxy-4,4,14-trimethyl-7,11,15-trioxochol-8-en-24-oic acid. indicating a Δ 8,9 olefinic bond in the molecule. Its NMR features were similar to ganoderic acid AM 1 [13] by comparison of their NMR data except for one more oxygen and two less hydrogen atoms in 2, which implied the presence of one more carbonyl group. There were no typical H-12 proton signals, which would have shown two broad doublets with large coupling constants (J = ∼16.6 Hz) [11] , thus suggesting that the extra carbonyl group of 2 is at C-12.
Furthermore, the NMR data of compound 2 was similar to a synthetic product named ganosporeric 
2.87 d, 15.9 2.69 overlapped 49.6 CH 2 C-9, C-11, C-13, C-14, C-17, C-18 C-4, C-5, C-7, C-8, C-10 acid A (3,7,11,12,15,23-hexaoxo-5α-lanost-8-en-26-oic acid) obtained from ganoderic acid F [14] , which was also isolated from the spore of G. lucidum [15] . The presence of a hydroxyl group at C-3 in 2 instead of the carbonyl group in the known compound was 
Extraction and Isolation:
Fruit bodies of G. lucidum (2 kg) were cut into small pieces and then pulverized. The powder was refluxed with 95% EtOH (12 L × 3). The extract was partitioned with CHCl 3 (1.5 L × 3). The CHCl 3 layer was concentrated under vacuum to a brown syrup and chromatographed on a silica gel column (4 × 45 cm) eluted with a gradient CHCl 3 /MeOH (30:1-9:1) to give eighteen fractions. Fraction 3 was further chromatographed on a Sephadex LH-20 column (3 × 100 cm) eluted with MeOH to yield eight subfractions. Subfraction 4 (800 mg) was rechromatographed on a silica gel column (2 × 40 cm) eluted with hexane/EtOAc/AcOH (3:1:0.04) and seven subfractions were obtained. Subfraction 7 (12 mg) was purified by HPLC using MeOH/MeCN/AcOH (55:5:40) as an eluent to obtain compound 1 (7.7 mg). Fraction 17 (230 mg) was chromatographed on a silica gel column eluted with hexane/EtOAc/AcOH (1:1:0.02) to give six subfractions. Subfraction 5 (10 mg) was purified by HPLC using MeOH/MeCN/AcOH (48:5:47) as an eluent to yield compound 2 (6.0 mg). Cytotoxicity Assay: The growth inhibitory effect of compounds 1 and 2 on the tumor cell lines (p388, Hela, BEL-7402 and SGC-7901) was measured by the microculture tetrazolium assay [16] . Etoposide was used as the reference substance. p388, BEL-7402 and SGC-7901 cells were cultured in RPMI 1640 medium supplemented with 5% fetal bovine serum (FBS) and HeLa was cultured in MEM medium supplemented with 10% (v/v) FBS. For the MTT assay, briefly, the cells in 100 μl of culture medium were plated in each well of 96-well plates (Falcon, CA). The cells were treated in triplicate with grade concentrations of 1 and 2 at 37°C for 48 h. A 20 μL aliquot of MTT solution (5mg/mL) was added directly to all the appropriate wells. The culture was then incubated for 4 h. Then 100 μL of "triplex solution" was added. After the plates were incubated at 37°C overnight, they were measured by the absorbance at 570 nm using a plate reader. Results of 1 and 2 were expressed as IC 50 that was calculated by the Logit method. Finally, the mean IC 50 was calculated using the data from three replicate tests (Table 3) . 
